Production of cyclomaltodextrin glucanotransferase of Bacillus circulans var. alkalophilus ATCC21783 in B. subtilis.
The cyclomaltodextrin glucanotransferase (CGTase, E.C. 2.4.1.19) gene from an alkalophilic Bacillus circulans var. alkalophilus ATCC21783 was cloned into Escherichia coli and B. subtilis. When cloned from E. coli to B. subtilis, the entire insert containing the CGTase gene was, depending on the plasmid construction, either unstable or the recombinant B. subtilis did not secrete the enzyme in significant amounts. To achieve efficient enzyme production in B. subtilis, the gene was placed under the control of the B. amyloliquefaciens alpha-amylase promoter. In one of the constructions, both the promoter and the signal sequence of the gene were replaced with those of B. amyloliquefaciens, whereas in another construction only the promoter area was exchanged. The recombinant B. subtilis clones transformed with these plasmid constructions secreted CGTase into the culture medium 14 times as much as did the parental strain in shake flask cultures. In fermentor cultures in an industrially feasible medium the enzyme production was substantially higher, yielding 1.2 g/l of CGTase, which is about 33 times the amount of the enzyme produced by the parental strain in corresponding fermentations. Both of the plasmid constructions were stable when grown over 50 generations without antibiotic selection.